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ABSTRACT: In the present study correlation analysis of marine nematodes with physio-
chemical parameters was conducted during 2008-2010 from seven different localities of 
Pakistan. These localities were Port Bin Qasim, Korangi Creek, Clifton, Sandspit, 
Keamari, Sonmiani and Gwadar while the parameters were pH, biochemical oxygen 
demand; chemical oxygen demand, oil & grease, organic matter, phenol, phosphate, total 
kjeldahl nitrogen, total suspended solids, turbidity, salinity and metals. The result showed 
that the pattern of nematode density was affected by several environmental factors. 
Correlation analysis of two years indicated that physio-chemical parameters had varied 
significant and non significant negative effect on mean nematode density at different 
sites.  
 




 Marine nematodes are one of the most wide spread and abundant groups of animals. 
They are present in sediments that extend from the tidal reaches of marshes and mudflats 
and the spray zone of open beaches to the abyssal plains. In and on this great variety of 
sediments and surfaces of the intertidal and benthic environments they are often the most 
abundant metazoan in numbers of species and density. For a variety of reasons (short 
generation time, life cycle spent entirely within the sediments) marine meiofauna have 
been suggested as pollution indicator with several implications in routine biological 
monitoring (Heip, 1980; Platt & Warwick, 1980; Vincx and Heip, 1991). In Pakistan the 
quality of coastal waters is deteriorated by the discharge of municipal, industrial and 
agricultural wastes. The proper monitoring and treatment facilities are barely existed to 
mitigate their harmful effects. Research studies on heavy metals and other pollutants of 
sea water were conducted by Nasira et al., (2009, 2010).  
 The main objective of this study was to assess the relationship between nematode 
density and physio-chemical parameters of the coastal areas of Sindh and Balochistan. 
 
MATERIALS & METHODS 
 
 Study Area:   
 The present study was conducted by collecting marine water and sediments samples 
from seven different shores along the coast of Sindh and Balochistan, which includes Bin 
Qasim, Korangi Creek, Clifton, Sandspit, Keamari, Sonmiani and Gwadar. From each 
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sampling stations five samples were collected. Samples were brought to the laboratory, 
processed and analyzed for the required parameters. 
 
 Sampling:   
 Marine water and sediments samples were collected from July 2008 - June 2010. The 
samples were collected using Nikson bottle from the surface water. The samples were 
mixed in equal proportion (Approx 1 Lit) to make one composite sample. For the 
collection of water samples for physical and chemical  analysis white plastic containers 
of 2-litre capacity were used. Sediments samples were collected from the same locations 
in sterile plastic bags. For meiofaunal analysis sediments samples were taken by pushing 
a cylindrical corer (2.4 cm internal diameter and 5.0cm long) into the sediments. The 
abundance of nematodes was determined from sediments and water samples following 
the methodology of Somerfield et al., (1994).  
 
 Physio-Chemical Parameters:  
 The physical parameters tested were, pH, salinity and total suspended solid (ppm). 
pH and salinity  of the samples were determined on site. Biochemical parameters include; 
Biochemical Oxygen Demand; Chemical Oxygen Demand; Cyanide; Oil and Grease and 
Phenol. These parameters were determined accordingly to the method mentioned in the 
Standard Method for Examination of water and waste water (APHA, 1995). Moreover, 
the analysis of heavy metals in the samples was measured with the help of Atomic 
Absorption Spectrophotometer as described in the Standard Methods for Examination of 
water and waste water (APHA, 1995). 
 
 Meiofaunal Analysis:   
 Samples were bring to laboratory and fixed in 4% for marine in sea water. Each 
sediment samples were washed in tap water through a 45µm sieve and meiofauna 
extracted by repeated decantation and sieving method. The suspended material, from four 
washings, was allowed to settle for 15-20 minutes, and the supernatant water was 
decanted. Nematodes were transferred to 1.5% glycerine solution and allowed to 
dehydrate slowly. Processed specimens were placed in a tiny drop of pure glycerine and 
covered with a 19mm cover slip supported by paraffin wax and glass fibres. For 
identification of marine nematodes the systematics provided by Lorenzen (1981), Tarjan 
(1980) and Keppner & Tarjan (1991 & 1994) were used. Data were analyzed by 
Spearman-Rank Correlation analysis to establish relationship between physio-chemical 
parameters and mean nematode density at different sites.  
 
RESULTS & DISCUSSION 
 
 Survey trips were made during the course of the present study (2008-2009 & 2009-
2010) along the Sindh and Balochistan coast of Pakistan. A number of marine samples 
were collected between the periods of two years from 7 different shores of Arabian Sea 
viz., Bin Qasim, Korangi Creek, Clifton, Sandspit, Keamari, Sonmiani and Gwadar 
beaches. Samples were bought to the laboratory, processed and analyzed for the required 
parameters. The analysis of marine samples collected from different coastal areas of 
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Arabian Sea, showed that the nematode mean population density varied from site to site 
in both years (2008-2009 & 2009-2010). 
 Most of  the physio-chemical parameters in the study areas have elevated mean 
levels of pH, BOD, COD, oil & grease, organic matter, phenol, phosphate, total kjeldahl 
nitrogen, total suspended solids, turbidity, salinity, arsenic, chromium, cadmium copper, 




 Correlation analysis indicated that physio-chemical parameters had varied significant 
and non significant negative effect on mean nematode density at different sites (Table 1 
& 2).  
 pH:  
 pH showed significant negative correlation with nematode density at Keamari and 
Bin Qasim in 2008-2009 and 2009-2010, respectively while non significant negative 
correlation with nematode density was observed at Clifton in 2008-2009 and at Keamari, 
Sandspit, Sonmiani and Gwadar  in 2009-2010. Rest of the parameters showed positive 
correlation with nematode density in both years. 
 
 Oil and grease:  
 Oil and grease at Korangi Creek and Clifton showed significant negative correlation 
with nematode density in 2008-2009 where as at Korangi Creek, Keamari and Sandspit in 
2009-2010. Non-significant negative correlation with nematode density of oil and grease 
showed at Gwadar only. No correlation with nematode density was observed at Bin 
Qasim and Sonmiani in 2008-2009 and at Gwadar in 2009-2010. The rest of the localities 
showed positive correlation with nematode density in both years. 
 
 Organic matters:  
 Organic matters showed significant negative correlation with nematode density at 
Keamari and Gwadar while non-significant negative correlation with nematode density 
was observed at Korangi and Sonmiani in 2008-2009. In 2009-2010 organic matter 
showed non-significant negative correlation with nematode density at Keamari, Sonmiani 
and Gwadar. The rest of the parameters showed positive correlation with nematode 
density in both years. 
 
 TSS:  
 Total suspended solid, showed significant negative correlation with nematode 
density at Korangi creek only in 2008-2009 and at Clifton and Keamari in 2009-2010. 
While in 2009-2010 non-significant negative correlation with nematode density was 
observed at Sandspit, Sonmiani and Gwadar. The rest of the parameters showed positive 
correlation with nematode density in both years. 
 
 Turbidity:  
 The turbidity showed significant negative correlation with nematode density at 
Clifton and Sonmiani in 2008-2009 and at Korangi Creek in 2009-2010. Non-significant 
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correlation with nematode density was observed at Keamari, Sandspit and Gwadar in 
2009-2010. The rest of the parameters showed positive correlation with nematode density 
in both years. 
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 Salinity:  
 Salinity showed significant negative correlation at Keamari and Sonmiani and non-
significant negative correlation at Clifton during 2008-2009, while salinity showed 
significant negative correlation with nematode density at Clifton and Gwadar in 2009-
2010. The rest of the parameters showed positive correlation with nematode density in 
both years. 
 
 BOD:  
 Significant negative correlation with nematode density was observed at Clifton, 
Keamari and Sandspit while non-significant negative correlation with nematode density 
at Korangi Creek in 2008-2009. Significant negative correlation of BOD with nematode 
density was observed at Keamari and non-significant negative correlation with nematode 
density at Clifton and Sonmiani in 2009-2010. No correlation with nematode density was 
observed at Korangi Creek in 2009-2010. The rest of the parameters showed positive 
correlation with nematode density in both years. 
 
 COD: 
 Chemical Oxygen Demand showed significant negative correlation with nematode 
density at Korangi Creek, Clifton and Keamari in 2008-2009, while it showed non-
significant negative correlation with nematode density at Sandspit in 2008-2009 and at 
Korangi Creek, Clifton, Sandspit and Gwadar in 2009-2010. The rest of the parameters 
showed positive correlation with nematode density in both years. 
 
 Phenol:   
 Phenol showed significant negative correlation with nematode density at Clifton, 
Keamari, Sandspit and Gwadar during 2008-2009 and at Keamari and Somiani in 2009-
2010, while phenol showed non-significant negative correlation with nematode density at 
Korangi Creek during 2008-2009 and at Clifton in 2009-2010. However, phenol showed 
no correlation with nematode density at Bin Qasim and Korangi Creek in 2009-2010. The 
rest of the parameters showed positive correlation with nematode density in both years. 
 
 Phosphate: 
 Significant negative correlation of phosphate with nematode density was observed at 
Keamari in 2008-2009 and at Bin Qasim and Sonmiani in 2009-2010 while non-
significant negative correlation with nematode density was observed at Korangi Creek in 
2008-2009 and Korangi creek and Sandspit in 2009-2010 while phosphate showed no 
correlation with nematode density at Gwadar in 2008-2009. The rest of the parameters 
showed positive correlation with nematode density in both years. 
 
 Total kjeldahl nitrogen:  
 TKN showed significant negative correlation with nematode density at Clifton, 
Sandspit and Sonmiani during the year 2008-2009 and at Korangi Creek and Clifton in 
2009-2010 while non-significant negative correlation with nematode density was 
observed at Sonmiani and Gwadar in 2009-2010. The rest of the parameters showed 
positive correlation with nematode density in both years. 
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 Arsenic:  
 Arsenic showed no correlation with nematode density at Clifton, Keamari and 
Gwadar in 2008-2009 while all stations except Korangi creek in 2009-2010. The rest of 
the parameters showed positive correlation with nematode density in 2008-2009 and at 
Korangi Creek in 2009-2010. 
 
 Chromium:  
 Chromium showed significant negative correlation with nematode density at 
Keamari and Bin Qasim in 2008-2009 and 2009-2010, respectively while chromium 
showed non-significant correlation with nematode density at Bin Qasim, Korangi Creek 
and Gwadar in 2008-2009 and at Sandspit and Gwadar in 2009-2010. The rest of the 
parameters showed positive correlation with nematode density in both years. 
  
 Cadmium:  
 Cadmium showed significant negative correlation with nematode density at Korangi 
Creek during 2008-2009, and Korangi creek, Keamari, Sandspit and Sonmiani in 2009-
2010. Non-significant negative correlation with nematode density was observed at 
Keamari in 2008-2009. No correlation with nematode density was observed at Bin Qasim 
and Sonmiani in 2008-2009 and at Bin Qasim and Gwadar in 2009-2010. The rest of the 
parameters showed positive correlation with nematode density in both years. 
 
 Copper:  
 Copper showed significant negative correlation with nematode density at Korangi 
Creek in 2008-2009 and at Bin Qasim, Korangi creek, Clifton, Keamari and Sandspit in 
2009-2010. Non-significant negative correlation with nematode density was observed at 
Clifton only in 2008-2009. No correlation with nematode density showed by copper at 
Sonmiani and Gwadar in 2008-2009 and 2009-2010, respectively. The rest of the 
parameters showed positive correlation with nematode density in both years. 
 
 Mercury:  
 A significant negative correlation exists between the nematode density and mercury 
at Sandspit in both years i.e., 2008-2009 and 2009-2010. No correlation statistically to 
nematode density was observed during 2008-2009 and 2009-2010 in all localities and in 
2009-2010 only Keamari showed positive correlation with nematode density. 
 
 Lead:  
 At Clifton, Sandspit, Sonmiani and Gwadar, lead showed significant negative 
correlation with nematode density in 2008-2009 while non-significant negative 
correlation was observed at Korangi Creek and Keamari in 2008-2009 and at Bin Qasim 
and Sonmiani in 2009-2010. The rest of the parameters showed positive correlation with 
nematode density in both years. 
 
 Cyanide: 
 Cyanide showed significant negative correlation with nematode density at Clifton in 
2009-2010 while non-significant negative correlation exist between nematode density 
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and cyanide at Clifton in 2008-2009 and Korangi Creek and Sandspit in 2009-2010. 
However, cyanide showed no correlation with nematode density at Gwadar and Sonmiani 
in 2008-2009 and 2009-2010, respectively. The rest of the parameters showed positive 
correlation with nematode density in both years.  
 A non significant negative correlation existed between the nematode density and one 
physio-chemical parameter i.e. Chromium at Bin Qasim in 2008-2009.While there was 
non-significant negative correlation exist between nematode density and physio chemical 
parameters. However cadmium and mercury showed no correlation with nematode 
density during 2008-2009. Where as in 2009-2010 significant negative correlation exist 
in four physio-chemical parameters. These were pH, phosphate, chromium and copper. 
While negative non-significant correlation existed in lead. The rest of the physio-
chemical parameters showed positive correlation with nematode density in 2008-2009 & 
2009-2010.  
 At Korangi significant negative correlation were found between nematode density 
and physio-chemical parameters which were oil & grease, cadmium and copper in both 
years 2008-2009 & 2009-2010. While turbidity and Total kajeldahl nitrogen in 2008-
2009 only.   Organic matter, BOD, phenol, phosphate, chromium and lead showed non-
significant negative correlation statistically in 2008-2009 and COD, phosphate and 
cyanide in 2009-2010. Rest of the parameters in both years showed positive correlation 
with nematode density. 
 At Clifton  significant negative correlation was found between the nematode density 
and  seven physio-chemical parameters viz., oil & grease, turbidity, BOD, COD, phenol, 
total kjeldahl nitrogen and lead in the year of 2008-2009 while total suspended solid, 
salinity, total kajeldahl nitrogen, copper and cyanide showed significant  negative 
correlation in 2009-2010. Arsenic showed no correlation statistically to nematode density 
during 2008-2009. Four parameters showed non-significant negative correlation 
statistically, viz., pH, salinity, copper, and cyanide in 2008-2009 while BOD, COD and 
phenol in 2009-2010. In both years the rest of the physio-chemical parameters showed 
positive correlation with nematode density. 
 A significant negative correlation existed between the nematode density and eight 
physio-chemical parameters at Keamari in 2008-2009. These were pH, organic matter, 
salinity, BOD, COD, Phenol, Phosphate and chromium. While six parameters viz., oil & 
grease, total suspended solid, BOD, phenol, cadmium & copper showed significant 
negative correlation statistically in 2009-2010. Two parameters (Cadmium and Lead) in 
2008-2009 and three parameters (pH, organic matter and turbidity) in 2009-2010 showed 
non-significant negative correlation statistically to nematode density. Arsenic and 
mercury in 2008-2009 and only arsenic in 2009-2010 showed no correlation statistically 
to nematode density. While the rest of the physio-chemical parameters showed positive 
correlation with nematode density in both years (2008-2009 & 2009-2010). 
 At Sandspit significant negative correlation existed between the nematode density 
and five physio-chemical parameters viz., BOD, phenol, Kjeldahl nitrogen, mercury and 
lead in 2008-2009 and four parameters in 2009-2010 viz., oil & grease, cadmium, copper 
and mercury. While one parameter COD showed non-significant negative correlation in 
2008-2009 and seven parameters viz., ph, total suspended solid, turbidity, BOD, 
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phosphate, chromium and cyanide in 2009-2010. The rest of the physio-chemical 
parameters showed positive correlation with nematode density in both the years. 
 Four physio-chemical parameters showed significant negative correlation with 
nematode density at Sonmiani viz., turbidity, salinity, total kjeldahl nitrogen and lead in 
the year of 2008-2009. While in 2009-2010 significant negative correlation exists in 3 
parameters which were phenol, phosphate and cadmium. In 2008-2009 only one 
parameter showed non-significant negative correlation to nematode density that is 
organic matter, while in 2009-2010 six parameters showed non-significant negative 
correlation viz., pH, organic matter, total suspended solid, BOD, total kajeldahl nitrogen 
and lead. Oil & grease, cadmium, copper and mercury in the period of 2008-2009 while 
mercury and cyanide in 2009-2010 showed no correlation statistically with nematode 
density. The rest of the physio-chemical parameters showed positive correlation 
statistically to the nematode density in both years 2008-2009 & 2009-2010. 
 At Gwadar in 2008-2009 organic matter, phenol and lead and in 2009-2010 only 
salinity showed significant negative correlation with nematode density. While oil & 
grease and chromium in the year of 2008-2009 showed   negative correlation  and seven 
parameters showed non-significant negative correlation in 2009-2010 viz. pH, organic 
matter, total suspended solid, tubidity, COD, total kajeldahl nitrogen and chromium. Four 
parameters (Phosphate, arsenic, mercury and cyanide) in 2008-2009 and five parameters 
(oil & grease, arsenic, cadmium, copper and mercury) showed no correlation statistically 
to nematode density. The rest of the phsio-chemical parameters showed positive 
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